Institutes offered around the country. Specialty conferences, such as the ASHP National Pharmacy Preceptor Conference and the ASHP Conference for Leaders, also have served as a mechanism to share a vision for pharmacy and learn about advances in practice.
Professional policy positions, including practice standards such as statements, guidelines, and technical assistance bulletins, have also been important in voicing goals for practice and setting a high bar. Publishing a consistently high-quality journal, the American Journal of Hospital Pharmacy that was later renamed the American Journal of Health-System Pharmacy, has also served an important role in providing a forum where scholarly work can be presented, editorials can express a point of view, and advances can be shared.
Changes in pharmacy education, especially the shift to an entry-level doctor of pharmacy degree, have also made a profound impact on how pharmacists practice and what they are prepared and trained to do. The expansion of postgraduate residency training has also played a significant role in both training individuals to better care for patients and elevating the level of practice at the sites where they train. And without a doubt, major advances in therapeutics and the complexity of drugs and biologicals have also created a need for the advanced level of care provided by pharmacists.
The profession has been served by a number of visionary initiatives aimed at directing practice and further defining professional goals. Landmark initiatives such as the ASHP Hilton Head Conference in 1985, the Pharmacy in the 21st Century conference in 1989, the Implementing Pharmaceutical Care conference in 1993, the ASHP 2015 Health-System Initiative launched in 2003, and the ASHP Pharmacy Practice Model Initiative, initiated in 2010, have each sought to bring professional consensus around goals for practice, the future roles of pharmacists, and the training needed to achieve those goals. [26] [27] [28] [29] [30] [31] Other forces, such as conditions of participation established for facilities authorized to treat Medicare patients and accreditation standards from the Joint Commission, have also influenced how many patient care serLayar ar vices are offered, including pharmacy services.
Goals for hospital pharmacy
Many accomplishments in pharmacy are taken for granted, especially by younger practitioners who have never known anything but patientcentered, advanced levels of practice. But looking back at the state of practice 50 years ago, and examining how it has progressed over the years, bring focus to how important these goals really were.
The Mirror to Hospital Pharmacy established six broad goals for hospital pharmacy that would be the focus "for the next several decades." There were also many specific recommendations included in the report. 1 The specific goals were as follows:
1. Teach hospital pharmacists by word and precept the philosophy and ethics of hospital pharmacy as one of the healing arts and their personal, individual accountability to assume responsibility for professional practice. 2. Strengthen and expand the scientific and professional aspects of the practice of hospital pharmacy, including the consulting role of the hospital pharmacist, his teaching role, and his activities in the field of investigation and research. 3. Strengthen and perfect the administrative or management skills and tools essential to the hospital pharmacist in his role as a department head. 4. Attract a greater number of welltrained pharmacists to hospital practice, including those with specialized education and training in hospital pharmacy. 5. Promote payment of realistic salaries to hospital pharmacists in both staff and managerial positions in order to attract and retain the services of career personnel. 6. Utilize the resources of hospital pharmacy to assist in the development and improvement of the profession as a whole. The ASHP national survey has been used as a tool by which progress on these specific goals is measured, along with other contemporary aspects of practice. In the pages that follow, the progress made on many of these goals is described where objective data exist. This reflection allows for readers to see the changes in practice over time-some occurring relatively quickly, others painfully slowly-and where we stand today.
Pharmacy staffing
The numbers of acute care medical-surgical hospitals reported in the Mirror and in the most recent ASHP national survey are shown in Table 1 . The total number of acute care hospitals and the breakdown by bed size have changed somewhat over this time period, with a shift from smaller hospitals to larger hospitals and to fewer hospitals overall. Most hospitals, however, continue to have fewer than 200 beds. There clearly has been a significant shift in the number of hospitals with one or more pharmacist full-timeequivalents (FTEs) on staff. When the Audit was conducted in 1957, a small number of hospitals with fewer than 100 beds had a pharmacist on staff, with pharmacy services being offered through some combination of part-time staff, a local community pharmacist, and extensive ward stock accessed by nurses. Not having at least one full-time pharmacist greatly reduced oversight for the overall use of medications, security, formulary management, drug information, and safe preparation. This is in contrast to the current situation in which nearly all hospitals have at least one full-time pharmacist. The need for hospitals to recognize the value of employing at least one full-time pharmacist was a specific recommendation made in the Mirror.
The relative number of pharmacy staff was also much different in 1957 and at other time points where total staff was measured through the The Mirror recommended a regular census of the number of pharmacists working in hospitals, at least once every five years, to help plan for workforce needs in hospital practice.
The Mirror identified the need for "nonprofessional" staff in hospital pharmacy settings, though the authors did not specifically refer to them as pharmacy technicians. The utilization of pharmacy technicians and other support personnel in pharmacies has grown considerably since the Mirror was published, and the number of positions has grown at a similar pace to pharmacist positions.
Technicians have historically been assigned many preparation activities that do not require the professional judgment of a pharmacist. Over the years, hospitals have looked increasingly to pharmacy technicians to perform a number of nontraditional activities. This has especially been true in recent years, and a number of hospitals are using pharmacy technicians for innovative roles, such as assisting with medication reconciliation, facilitating transitions of care, and working remotely with video supervision (Table 2 ).
Pharmacy services
In addition to staffing, a large portion of the Audit was dedicated to measuring the scope of pharmaceutical services in all hospitals and included numerous recommendations on how to expand services and improve the safety of medication use. Virtually all hospitals provided some form of drug stock delivery to the nursing units, an inpatient prescription service, and a prescription compounding service. Most pro-cies started to become computerized, many of the barriers started to fall.
The adoption of pharmacycoordinated centralized i.v. admixture programs was slower, partly because these services not only required staff and space but also special equipment (e.g., laminar airflow hoods) and knowledge and skills regarding aseptic technique and sterile compounding. These subjects were largely not taught in pharmacy schools at that time, so numerous training materials were developed and educational institutes were conducted to help develop the knowledge and improve the skills associated with sterile compounding. Although these services are now commonplace, there continues to be a need for education, training, and skills development in sterile compounding. vided drug information as a service, primarily having a pharmacist available to answer questions from prescribers, nurses, and patients. About two thirds offered an outpatient prescription service, much higher than the current state, where less than one third of hospitals have an outpatient pharmacy.
An important recommendation in the Mirror centered on the need for demonstration projects designed to improve the safety and efficiency of dispensing, improve labeling, reduce errors, and reduce waste and specifically mentioned the need for unit-dose dispensing and pharmacy preparation of injectable dosage forms. The problems identified with the ward stock system used at the time, along with these recommendations, led to a number of studies and demonstration projects in the years immediately after the publishing of the Mirror. There continued to be a focus on implementing unit-dose drug distribution programs and pharmacy-coordinated intravenous admixture programs for 30 years, and measuring progress with implementation was the focus of many ASHP national surveys in the 1970s, 1980s, and 1990s (Figure 1 ). Implementation of these drug distribution services has been widespread, and they are now core to nearly all inpatient pharmacy services. The lack of availability of staff, commercially available unit-dose packages, and the lack of systems for efficient distribution were all barriers to early adoption of unitdose systems. As more manufacturers started providing oral dosage forms in unit-dose packaging and pharma-Other developments that have had a significant impact on the practice of pharmacy are the computerization of pharmacy records and, more recently, automation and other technology associated with dispensing of medications. Figure 2 shows the adoption rates of pharmacy computers, some standalone and others as part of a hospital mainframe, starting in 1975 (although some early computer applications predated this first survey). While just 7% reported having a pharmacy computer in the mid-1970s, this percentage quickly grew and by the mid-1980s it was up to 32%. Just 10 years later, over 90% of hospital pharmacies were computerized. These advances greatly improved efficiency, reduced errors associated with manual transcription and copying of orders, supported the efficient use of unit-dose systems (since cart-fill lists could now be generated), and brought many other benefits. While the need for computerization was not a specific recommendation in the Mirror (the possibilities of computerization were unimaginable to most at that time), many of the deficiencies of the drug distribution systems that were corrected by computerization were identified as specific problems in the Mirror. Figure 2 also shows the evolution of dispensing systems after computerization, beginning predominantly with manual unit-dose cart systems, some satellite pharmacies, some robotic systems, and some use of automated dispensing cabinets (ADCs). Over the next 10 years, the shift from a manual unit-dose cart system to greater automation, such as ADCs, became significant. In nearly all cases, the ADCs are interfaced with the pharmacy computer so that doses can generally not be removed unless the order is reviewed and authorized by a pharmacist.
The need for after-hours services was identified as an issue in the Mirror, since pharmacies did not provide 24-hour services at that time. As the scope of pharmacy services grew, it became apparent that closing the pharmacy overnight was no longer acceptable, especially in larger hospitals. The growth in 24-hour pharmacy services began in the 1960s and 1970s, and by 1975, about 6% of hospitals provided pharmacy services 24 hours per day, seven days per week. The pro- Twenty-four-hour access to pharmacists reinforces the value they bring to patient care for order review, the provision of drug information, and the resolution of medicationrelated problems. Since it is not always practical to have a pharmacist physically onsite (such as in smaller hospitals), alternative solutions have been developed, in many cases using newly available technology. Figure  3 shows the evolution of different methods of continuous access to pharmacist services such as order review. In the 1970s, 1980s, and 1990s, continuous access required that the pharmacist be onsite or, in a few cases, be available by telephone. By the mid-2000s, after-hours order review became more readily available from remote locations, either from companies offering the service or from affiliated hospitals. High-speed computer access, the availability of remote video technology, and the limited number of standardized pharmacy information systems have allowed these methods to grow and be effective. So the after-hours service problem identified in the Mirror for 100% of hospitals has been addressed in three fourths of hospitals through the availability of an onsite pharmacist or a technology-supported remote service.
Medication utilization and formulary systems
The concept of a formulary system, based on a collaborative effort of the pharmacy and medical staff of a hospital, was described in the Minimum Standard for Hospital Pharmacies by the American College of Surgeons in 1936. 32 By the time of the Audit in 1957, many hospitals (76%) had some type of a pharmacy and therapeutics committee and about half had a formulary system (48%). Table 3 lists the types of pharmacy and therapeutics committee activities described in the Mirror. The importance of having a formulary was recognized in the Mirror, and there were specific recommendations that hospitals should have a formulary, that the formulary should be the responsibility of the pharmacy, and that hospitals should use the American Hospital Formulary Service as a timesaving resource in compiling their formularies. There were also recommendations on using generic (nonproprietary) names for listing in the formulary and in drug labeling. There were also recommendations on using the formulary as a means of avoiding duplication of multisource products.
The role and sophistication of pharmacy and therapeutics committees have grown considerably since the Mirror was published, and most hospitals now use multiple techniques to manage formulary use ( Table 4 ). The use of therapeutic interchange policies has become commonplace, as have efforts to minimize duplication of multisource products and therapeutically equivalent drugs. Many of these additional techniques are due to the enhanced role that pharmacy plays in ensuring appropriate drug use and are possible because of a strong relationship between pharmacy and medicine. Recommendations in the Mirror point to the need to have regular communication between pharmacy and medicine, especially on issues related to medication use.
There were specific recommendations in the Mirror about pharmacy purchasing and contracting, and while group purchasing organizations (GPOs) did not exist as we know them now, many hospitals made efforts to seek competitive bids from pharmaceutical companies for drugs. Forty-one percent of hospitals in the Audit reported "bidding out" drugs often, suggesting that there was not a formal structure for an annual bid of all drugs but that at least some products were bid out on a selective basis. In the 1960s and 1970s, hospitals banded together to form GPOs; by 1975, 41% had joined a GPO for the purposes of bidding, negotiating, and contracting for drug purchases. By 1987, this percentage had risen to 91%, rising to 98.8% in 1992. The percentage of hospitals that have formed GPOs remains high today, though these data are no longer tracked in the ASHP national survey. Hospitals also simplified their purchasing process by moving to a single "prime vendor" wholesaler for the acquisition of most of their pharmaceutical needs. By 1987, 95% of hospitals reported using a prime vendor.
Not unexpectedly, the cost of pharmaceuticals has risen significantly over time. Data were collected in the Audit on the total pharmaceutical expenditure per year, comparing those hospitals with formularies to those without, as well as the cost per patient admission and the average cost per patient day. 
Clinical services and training
The Mirror identified the need for pharmacists to take a much more active role in "clinical professional practice" and recognized the need for additional training. Clinical pharmacy practice started to evolve in the 1960s and 1970s, with many new patient care services being offered by pharmacists, such as the inclusion of pharmacists on patient care rounds, admission drug histories, clinical pharmacokinetics, and pharmacist management of medication dosing. Growth of some of these services has been tracked in the ASHP national survey over the years, starting in 1975 ( Figure 5 ). Pharmacist provision of these services has grown substantially, to the point where active patient monitoring is commonplace and pharmacist participation on patient rounds (especially in larger hospitals) is routine. Specific services, such as therapeutic drug monitoring, have also continued to grow ( Figure 6 ) and have largely evolved from a pharmacy specialist service to one provided routinely by pharmacy generalists to patients in all sizes and types of hospitals. Clinical pharmacy programs have evolved beyond many of these core pharmacy services.
Pharmacist training was recognized as a need in the Mirror, and the specific recommendation that pharmacy move to a six-year curriculum granting a Doctor of Pharmacy degree was thought to be appropriate. Some pharmacy schools began offering postgraduate and entrylevel doctoral programs as early as the 1950s. As of 2000, all pharmacy schools had transitioned to entrylevel Doctor of Pharmacy programs. The recognition by the profession that such a shift in training was needed will undoubtedly continue to have an impact on what pharmacists do and what they are trained to do.
In fact, many new graduates actively seek roles where they will be able to utilize their clinical training, further accelerating the shift toward more clinical pharmacy roles.
The need for additional training, such as accredited residency training, was described in several recommendations in the Mirror. ASHP began accrediting residencies in 1962, and the growth in both programs and positions has continued (Figure 7) . Residency training has played an important role in complementing the professional training of pharmacists and further preparing pharmacists for clinical practice. The accreditation process also has led to advances in practice through the peer review of pharmacy services against the accreditation standard. The value that residencies bring to new graduates, helping them learn how the medication-use system works, build on their knowledge base, and improve their confidence and communication skills, has increased the demand for residency-trained pharmacists. Demand by pharmacy graduates seeking residency positions has also grown significantly, with the number of applicants outpacing the number of positions available for the past 10 years.
Conclusion
Many factors have helped drive change and advance pharmacy practice in hospitals. The significance of the change, using data reported in the Mirror to Hospital Pharmacy as baseline and measured over time by ASHP national surveys, shows how far practice has come. Major advances have been made in pharmacists improving patient care, safety, and health outcomes. While it is impossible to know where practice would be today without the active planning and visionary efforts of pharmacy leaders, it is safe to say that their leadership has sped change and advanced pharmacists toward a common vision. The recommendations in the Mirror were profound and have served as a beacon for practice for over 50 years.
a The Mirror reported pharmacist and nonpharmacist positions as an individual head count. Total positions were converted to full-time equivalents (FTEs) for comparison purposes in this article and in calculations of pharmacist FTEs per 100 hospital beds.
